Localized myxedema is an uncommon complication of Graves' disease. It is characterized by the accumulation of glycosaminoglycans, particularly hyaluronate. Here we describe the case of a 51-year-old female patient suffering from Graves' disease, who has presented for years a thickening of the scalp, consistent with myxedema, and successfully treated with repeated injections of hyaluronidase.
Introduction
Localized myxedema, also named thyroid dermopathy, is an uncommon complication of Graves' disease. The patients have high serum concentrations of thyroid-stimulating hormone (TSH) receptor antibodies and usually severe ophthalmopathy. It can also be associated with acropachy, of which the most common manifestation is clubbing. Both dermopathy and ophthalmopathy are characterized by the accumulation of glycosaminoglycans, particularly hyaluronate (HA), a major constituent of the extracellular matrix of the skin. Histologically, myxedema shows large amounts of mucin in the dermis with fragmentation of collagen fibers. The pathophysiology of localized myxedema is partially understood. An excessive production Menzinger and Kaya: Hyaluronidase Treatment for Scalp Myxedema www.karger.com/dpa of HA resulting from the activation of fibroblasts may be the main pathological process. It is likely that the interaction of TSH receptor antibodies and TSH receptor on fibroblasts plays an important role. The lesions of localized myxedema occur usually in the pretibial area, but cases of involvement of the upper extremities, upper back, shoulders and nose are reported [1] . To our knowledge, localized myxedema of the scalp, proven by histology, in the context of Graves' disease, has never been reported. However, it has been reported twice in hypothyroid patients: in 1964 by Frankel et al. [2] and in 1999 by Corbalan-Velez et al. [3] , as a cutis verticis gyrata secondary to a hypothyroid myxedema.
In our opinion, scalp myxedema must be differentiated from cutis verticis gyrata and lipedematous alopecia/lipedematous scalp. Cutis verticis gyrata is a skin condition characterized by skin hypertrophy with convoluted folds and deep furrows that resemble the outer surface of the cerebrum [4, 5] . It is characterized histologically by a diffuse thickening of the dermis, and sometimes the subcutaneous fat, with thick collagen bundles and sometimes with hyperplasia of adnexal structures. Lipedematous scalp and lipedematous alopecia are rare diseases of unknown etiology showing a thick, boggy scalp with varying degrees of hair loss and no clearly associated medical disorder. It is reported essentially in female patients [6] . Histologically, thickening of the subcutaneous fat with massive localized edema is observed. There is usually no accumulation of mucin [7, 8] .
The first step in the management of myxedema usually consists of normalizing thyroid function. In case of symptoms or cosmetic concerns, topical corticosteroids are usually used. Systemic options, rarely needed, comprise systemic corticosteroids, plasmapheresis, intravenous immunoglobulins and octreotide [1] . We also reported the case of a patient with pretibial myxedema, successfully treated with intralesional injections of hyaluronidase [9] .
Hyaluronidases are endo-β-N-acetyl-hexosaminidases essential for the breakdown of HA [9] and are essentially used to adjust misplacement of HA fillers. Many case reports have shown the efficacy of hyaluronidases in reducing unwanted deposits of HA, with very few adverse reactions [10] [11] [12] .
Here we describe the case of a patient with Graves' disease, who had complained of scalp thickening for years, which was consistent with myxedema and treated successfully with repeated injections of hyaluronidase. 
Case Report
A 51-year-old woman was referred to our clinic, complaining of scalp thickening for years, associated with paroxystic intermittent episodes of painful swelling. She was known for Graves' disease treated with carbimazole. On physical examination, the whole scalp was thickened, soft, nontender and without alopecia or any other skin changes. Blood tests Menzinger and Kaya: Hyaluronidase Treatment for Scalp Myxedema www.karger.com/dpa revealed a normal TSH, but elevated titers of anti-TSH receptor, antithyroperoxidase and antithyroglobulin autoantibodies. Cerebral-cranial MRI showed a diffuse thickening of the cutaneous and subcutaneous tissue of the scalp (Fig. 1) . High-frequency ultrasound showed an abnormal thickness of the skin, with an initial measure of 1.97 mm in the right occipitoparietal area (Fig. 2) . We performed a large and deep biopsy, and the histological analysis was consistent with myxedema ( Fig. 3) . We decided to treat the patient with injected hyaluronidase. On day 0, we performed intradermal injections of 30 IU of hyaluronidase (Hylase Dessau, Germany) in 4 different points (= 120 IU) in the right occipitoparietal area without any complication. As mentioned above, the initial thickness was 1.97 mm. On day 1, we observed a dramatic improvement with a decrease in skin thickness to 0.86 mm ultrasonographically, and clinically the skin seemed more depressible. We decided to repeat the injections (120 IU). On day 2, we observed a decrease to 0.59 mm, with a greater impression of depressibility. On day 14 the patient was a b Menzinger and Kaya: Hyaluronidase Treatment for Scalp Myxedema www.karger.com/dpa very satisfied with the treatment, had no immediate or late complications, and did not feel any paroxystic painful swelling during this interval. The thickness was 1.08 mm. We noted also a better depressibility of the skin on the rest of the scalp. We repeated the injections at the same site (120 IU). On day 40, the thickness was 1.25, and 1.39 mm on day 103. The patient felt again few paroxystic intermittent episodes of painful swelling. We continued the injections (120 IU). We observed a decrease in the thickness to 1.18 and 1.15 mm on days 138 and 176, respectively, with a decrease in painful sensation. The evolution of scalp thickness measured ultrasonographically is described in Figure 4 .
Discussion
We have already reported that pretibial myxedema can be improved by the intralesional injections of hyaluronidase [9] . Here we report the case of a patient with scalp myxedema, a very uncommon manifestation of Graves' disease, which also improved by repeated injections of hyaluronidase, without any adverse effects, and with a follow-up of 176 days. It was also interesting to observe a diffuse effect on the whole scalp, although the injections were always performed at the same site (right occipitoparietal area). Based on this observation, we can hypothesize that hyaluronidase spreads into the whole scalp after injections.
Effectiveness of injected hyaluronidase for the treatment of myxedema has already been reported by others. Grais [13] was the first to describe the successful use of hyaluronidase for the treatment of pretibial myxedema in 1949, before Rosman [14] in 1950 and Paver [15] , who published a case series with 4 patients with pretibial myxedema in 1977, treated with topical corticosteroids only on the upper half of the leg and with injections of hyaluronidase and topical corticosteroids on the lower half. One week later, only the area treated with hyaluronidase injections was cleared [15] . Recently, Hoesly et al. [16] have also reported its efficacy in 2 patients. All these case reports suggest a very good efficacy of injected hyaluronidase for the treatment of localized myxedema. We did not observe any side effects during the treatment, and usually very few adverse reactions (erythema, pruritus) are described [10] [11] [12] . We need larger trials to determine the actual effectiveness of this treatment in this indication and its safety profile.
